Characterization of the multiple transport routes for methotrexate in L1210 cells using phthalate as a model anion substrate.
o-Phthalate is actively transported into L1210 cells and the primary route for cell entry is the same transport system which mediates the influx of methotrexate and other folate compounds. The identity of the influx route has been established by the following observations: (A) Phthalate influx is competitively inhibited by methotrexate and the inhibition constant (Ki) is comparable to the Kt for half-maximal influx of methotrexate: (B) Various anions inhibit the influx of phthalate and methotrexate with comparable Ki values; (C) The influx of phthalate and methotrexate both fluctuate in parallel with changes in the anionic composition of the external medium; and (D) A specific covalent inhibitor of the methotrexate transport system (NHS-methotrexate) also blocks the transport of phthalate. In contrast, the efflux of phthalate does not occur via the methotrexate influx carrier, but rather by two separate processes which can be distinguished by their sensitivities to bromosulfophthalein. Efflux via the bromosulfophthalein-sensitive route constitutes 75% of total efflux and is enhanced by glucose and inhibited by oligomycin. The inability of phthalate to exit via the methotrexate influx carrier is due to competing intracellular anions which prevent phthalate from interacting with the methotrexate binding site at the inner membrane surface.